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TO  THE 

RIGHT  HONOURABLE 

The  Earl  of  B  U  T  E. 

My  Lord, 

I  Am  encouraged  by  former  favours, 
and  by  your  Lordfhip’s  knowledge 
of  Vegetable  Nature,  to  put  the  fol¬ 
lowing  effay  under  your  Lordlhip’s 
protection.  If  it  fhal!  be  found  to  con¬ 
tain  any  thing  which  may  be  of  pub- 
lick  fervice,  your  Lordfhip’s  reputation 
cannot  fail  of  advancing  this  intention  of 

i  ' 

Your  Lordfbip’s 
very  obliged,  and 
humble  Servant, 

Samuel  Pullein. 

Deleter  2 7, 

1 7  5  9- 
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ESSAY  l 


On  Preserving  the 

SEEDS  of  PLANTS,  &c. 

T  T  has  been  the  opinion  of  moft  Botanical  writers, 
J.  that  the  feeds  of  Plants  could  not  be  preferv’d  in 
a  State  fit  for  vegetation,  if  the  admiffion  of  frefii  air 
was  totally  hindered  :  and  on  this  principle,  they 
have  advifed  that  feeds  Ihould  not  be  cork’d  up  in 
bottles,  or  in  any  other  way  clofely  confin’d  •,  and 
to  ftrengthen  this  opinion,  they  have  mention’d, 
if  I  remember  right,  the  bad  fuccefs  which  they 
have  had  in  raifing  feeds  which  were  kept  in  this 
manner. 

I  will  not  difpute  this  fa6t ;  but  yet  I  am  of  opi¬ 
nion,  that  the  reafon  why  fuch  feeds  did  not  vege¬ 
tate,  was  not  becaufe  frefh  air  was  excluded,  but 
becaufe  they  were  confin’d  in  an  air,  which,  by  being 
pent  up  and  loaded  with  the  matter  perfpiring  from 
the  feeds,  became  continually  more  unwholefome,  fo 
as  at  laft  to  deftroy  the  vegetative  principle. 

But,  whatever  were  the  caufe,  that  feeds  thus 
kept  did  not  grow,  I  wiil  venture  to  propofe  an 
opinion  very  different  from  that  which  had  been  ge¬ 
nerally  receiv’d,  by  all  whom  I  ever  talk’d  to,  or 

read  on  this  fubiedt :  and  this  is,  that  thsmofthke- 
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ly  method  to  preferve  the  vegetative  principle  cf 
feeds,  for  any  long  fpace  of  time,  is  totally  to  ex¬ 
clude  the  air  ^  and  on  this  principle  1  fhall  older 
fuch  methods,  as  I  judge  will  be  found  moft  effectu¬ 
al  and  moft  practicable.  1  fhall  indeed  only  offer 
tnem  as  eftays  foi  tryals,  becaufe  tho*  I  have  Ion0, 
fince  mane  fome  expetiments  which  ftrengthen  my 
opinion,  and  tho’  the  theory  on  which  I  founded 
them  feems  to  me  very  reafonable,  yet,  as  judicious 
experiments  muft  always  eftablifh  or  overthrow  any 
theory,  fo  muft  many  and  repeated  tryals  be  always 
of  greater  weight  than  a  few. 


It  is  about  feven  or  eight  years  ago  that  I  intend¬ 
ed  raifing  fome  Mulberry  trees  from  fome  feed  which 
I  had  collected,  and  not  having  at  that  time  a  con- 
veniency  of  ground,  I  was  defirous  of  preferving 
the  feed  to  a  convenient  time,  becaufe  in  the  fitua° 
tion  I  then  was,  i  could  not  eafily  procure  more. 

The  following  confiderations  then  occurred  to  me, 
fir  ft,  that  feeds  wafted  and  loft  their  vegetating 
ftrength  by  continual  perfpiration,  which  ieffen’d 
that  nutritious  part  on  which  the  young  germ  was 
to  be  nourifhed  ;  fecondly,  that  the  external  air,  be- 
fides  being  a  great  promoter  of  this  perfpiration,  aCt- 
ed  alfo  as  an  inftrument  of  vegetation,  and  by  fre¬ 
quently  putting  this  principle  in  motion,  and  not 
being  aided  by  fufficient  moifture  to  compleat  the 
work,  did  often  totally  deftroy  the  vegetable  life  of 
the  germ.  The  many  curious  experiments  which 
Romeur  had  made  on  the  preferving  of  eggs  in  a 
ftate  fit  for  incubation,  and  the  obfervations  which 
have  been  made  on  thofe  eggs  where  the  punCtum 
faliens  had  been  put  in  motion,  and  afterwards  ftopt 
by  cold,  did  at  the  fame  time  occur,  and  (by  tranf- 
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fcrring  the  analogy  from  animals  to  vegetables) 
ftrengthen  my  opinion.  The  confideration  alfo  of 
feeds,  which  were  fuppos’d  to  lie  many  years  in  an 
unvegetating  {late  at  great  depth  in  the  earth,  bad 
fome  weight,  tho*  this  might  indeed  poffibly  be 
from  want  of  heat  and  moifture  as  well  as  of  air. 


Upon  this  conjectural  theory  I  then  made  the 
following  experiment :  I  collected  a  confiderable 
quantity  of  ripe  Mulberries,  and  putting  them  into 
a  coarfe  cloth,  preflfed  out  as  much  of  the  juice  as  1 
could,  fo  that  the  pulp  with  the  feeds  in  it  remain* 
ed  in  the  confidence  of  a  pade  ;  I  took  this  and 
formed  it  into  the  fhape  of  a  round  fiat  cake  about 
three  quarters  of  an  inch  thick,  and  fix  inches  dia¬ 
meter,  fmoothing  it  fo  with  my  hand  that  there  was 
no  crack  nor  roughnefs  in  it ;  I  then  laid  it  upon  a 
piece  of  paper,  and  placing  it  upon  a  board  put  it 
in  the  fun  to  dry,  now  and  then  turning  its  under 
fide  uppermod.  When  it  was  grown  of  fufficienc 
hardnefs  to  dand  on  its  edge,  I  brought  it  into  the 
houfe,  and  placing  it  on  a  fhelf,  in  that  fituation, 

I  differed  it  to  attain  its  utmod  drynefs  and  hardnefs 
in  the  fhade,  after  which  I  wrapped  it  dightly  in 
fome  paper  and  laid  it  up.  While  I  was  drying  it 
I  was  forced  to  fecure  it  from  mice,  which  are  very 
greedy  of  the  fweet  kernel  which  the  feed  contains, 
and  once  or  twice  eat  a  good  deal  of  it* 

On  the  enfuing  fpring  I  fowed  a  fmall  quantity 
of  the  feed,  foftening  a  piece  of  the  cake  in  water, 
and  then  mixing  it  with  fand  to  divide  and  feparate 
the  feed.  This  in  about  fix  v\eeks  fprung  and  pro¬ 
duced  plants.  The  remaining  part  of  the  cake  I 
fmeared  over  with  a  feather  dipped  in  melted  tal¬ 
low,  fo  as  to  leave  no  part  uncovered,  and  laid  it 

up 
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up  for  further  tryals :  I  fowed  feme  of  this  after 
tour  years,  and  it  fprung  and  produced  good  plants } 
and  I  have  yet  feme  of  it  which  is  above  feveS  years 
old,  which  I  make  no  doubt  will  grow,  becaufe 
upon  examining  the  fmall  kernels  contain’d  in  the 
Jeed  they  were  plump  and  fair. 


re^f°ns  why  I  did  not  fmear  the  cake  with 
.mow  as  foon  as  it  was  dry,  was  becaufe  I  judo-ed 
K  neceflary  that  the  feed  fhould  be  free  from  all  fu- 
pernuous  moifture,  and  the  kernel  attain  a  certain 
degreee  of  firmnefs,  before  its  perfpiration  was  to¬ 
tally  flopped  by  the  tallow ;  and  I  knew  that  it  re¬ 
tained  its  vegetative  power  when  I  flopped  it.  ln- 
oea  I  ha/e  tried  and  found,  that  the  feed  will  grow 
niter  two  years  (beyond  which  I  have  not  tryed  it) 
by  barely  preferving  it  in  fuch  a  cake  as  I  have  de- 
icnbed  without  fmearing  it  with  tallow ;  for  the 
pulp  of  the  berry  does  a  good  deal  flop  perfpira¬ 
tion,  and  hinder  the  kernel  from  wafting  itfelf. 


Fiom  the  time  of  making  the  above  mentioned 
tryals,  I  thought  no  further  on  this  fubjeft  till 
about  a  year  ago,  at  which  time,  there  being  a  de¬ 
sign  of  introducing  fome  of  the  Eaft-India  plants 
iiuo  America,  I  was  afked  my  opinion  concerning 
fome  effectual  method  of  preferving  them,  and  ? 
then  gave  the  above  thoughts  and  experiments  as 
pointing  a  very  probable  means  of  fuccefs  :  but  that 
further  trials  may  be  made  by  thofe  who  have  better 
opportunities  than  J,  I  fhall  here  give  what  occurs 
to  me  as  neceflary  or  ufeful  in  this  method  of  pre¬ 
ferving  feed  ;  which,  tho’  it  fhould  reflect  only  a 
faint  light,  may  poffibly  help  to  difcover  fomething 
ufeful  in  this  enquiry. 
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Fiifl:  then,  it  appears  to  me  to  be  neceffary  that  * 
the  matter  ufed  to  preferve  feed  fhould  be  of  the 
nature  eithei  o[  tallow,  rofin,  or  bees  wax  *,  for  tho* 
it  may  be  thought  that  mucilaginous  gums  mio-ht 
lerve,  yet  it  is  to  be  confidered  that  they  both  ad¬ 
mit  moifture  and  tnrow  it  olf  into  the  air,  and 
therefore  if  we  fuppofe  (for  inftance)  a  hazel  nut 
coated  with  Inch  gum,  then  as  faft  as  the  juices  of 
the  kernel  pervade  the  fhell,  they  will  be  imbibed 
by  the  gum,  and  being  further  drawn  to  its  furface 
will  be  taken  up  by  the  air,  fo  that  fuch  kind  of 
gum  will  have  little  efficacy  in  preferving  the  nutri- 
cious  juice  of  feeds  from  wading  for  any  longtime  ; 
whereas  if  we  fuppofe  the  fame  nut  coated  with  tal¬ 
low,  wax  or  rofin,  then  as  faft  as  the  juice  pervades 
the  fhell,  it  will  be  arretted  by  the  tallow,  &c. 
which  it  cannot  pervade,  and  according  to  the  heat 
or  cold,  and  the  perfpiring  or  imbibing  irate  of 
the  kernel,  it  will  be  thrown  on  the  refin,  or  re- 
forb’d  from  it  by  the  nut. 

It  feems  in  the  next  place  necefiary,  that  the 
preferving  matter  fhould  have  a  certain  degree  of 
confidence,  lo  as  not  to  be  melted  by  the  greateft 
heat  of  the  weather;  and  yet  it  fhould  melt  with 
iuch  a  degree  of  heat  as  fhall  not  injure  the  feed 
while  it  is  ufed  in  coating  it. 

From  fome  experiments  which  I  have  made,  uf- 
ing  F arenheit’s  thermometer,  I  find  the  following 
fubftances  melt,  and  continue  fluid  nearly  at  the 
degrees  here  fet  down  ;  I  fay  nearly,  becaufe  it  is 
no  eafy  matter  to  fix  theprecife  point  in  bodies  that 
have  a  tenacious  fluidity. 

But- 


Butter  melted  about,  deg.  86,  continued  fluid  to  75, 

'fallow  melted  at - - - 1 10,  continued  fluid  to  97. 

Bees-wax  melted  at - 148,  continued  fluid  to  142. 

*  Sulphur  melted  at - 222,  continued  fluid  to  214" 


Refill  is  very  undetermined  in  the  degree  that 
melts  it  to  fluidity,  which  fluidity  it  immediately 
loles  and  becomes  tenacious.  1  hat  kind  which  I 
tried  grew  fluid  at  1 80. 

From  an  infpedllon  of  thefe  heats  it  appears,  that 
butter  melting  with  too  low  a  degree  of  neat,  is  ca¬ 
pable  of  being  difiolved  by  the  weather,  and  there¬ 
fore  an  improper  material :  and  that  refin  and  lul- 
phur  lofing  their  fluidity  at  high  degrees  are  too 
hot,  and  would  endanger  the  feeds ;  but  tallow  or 
bees-wax,  on  account  of  the  more  moderate  heat 
in  which  they  continue  fluid,  and  becaufe  they  re¬ 
quire  a  degree  greater  than  the  ordinary  warmth 
of  air  in  any  climate  to  melt  them,  may  be 
proper  materials  to  coat  feeds,  in  order  to  hin¬ 
der  perfpiration,  and  to  exclude  the  aclion  of  the 
air. 

Now  as  different  feeds,  according  to  their  fize, 
form,  &c.  will  require  a  different  method  of  coat¬ 
ing,  I  fhal!  here  by  way  of  fpecimen  apply  a  me¬ 
thod  to  the  hazel-nut,  which,  with  fome  fmall  oc- 
cafionai  variations,  may  ferve  for  the  larger  kinds 
of  feed. 

*  Sulphur  has  a  peculiar  quality  which  I  don’t  know  that 
any  chymical  writer  has  mention’d,  viz.  with  a  degree  of  heat 
about  222,  it  is  as  tenacious  as  thick  melted  glue,  but  with  a 
lefs  degree  about  214.  juft  before  it  is  become  lolid,  it  is  as 
fluid  as  water. 


Firft, 


1 


Firft,  heat  fome  water  in  a  fmall  tin  pannicle  to 
fuch  a  degree  as  will  juft  keep  tallow  or  bees-wax 
fluid  ;  let  it  be  near  full  of  water,  fo  that  it  may 
contain  only  about  a  quarter  or  half  an  inch  thick  - 
nefs  of  melted  wax  on  its  fur  face ;  fet  befide  it  a 
fmall  vefiel  of  cold  water,  and  now  to  perform  the 
coating  you  muft  have  a  fmall  pair  of  plyers  with 
lharp  points  turned  inward  (they  may  be  eafily 
made  of  a  piece  of  ftrong  tin  cut  and  bended  into 
that  form)  then  take  a  hazel-nut  and  fix  it  between 
the  two  points  of  the  plyers,  with  its  fmall  or  ger¬ 
minating  end  uppermoft,  and  when  the  wax  is  melt¬ 
ed  on  the  furface  of  the  water,  immerge  the  nut 
in  it  with  a  fudden  dip,  and  then  as  quickly  as  you 
can  dip  it  in  the  vefiel  of  cold  water,  thus  it  will 
be  coated  over  with  wax  without  much  danger  of 
being  hurt  by  the  heat,  which  will  not  have  time 
to  penetrate  the  fhell,  and  the  germinating  end 
being  uppermoft  will  be  the  fhorteft  time  in  the 
heat. 

Moft  large  feeds  may  be  coated  in  this  manner, 
and  even  the  fmaller  feeds,  which  are  contain’d  in 
dry  coriaceous  pods,  may  have  the  whole  pod  co¬ 
vered  in  the  fame  way,  which  I  imagine  will  be 
fufficient  to  preferve  them  for  as  long  a  time  as  is 
necelfary ;  but  it  fhould  be  remembered  to  let  them 
always  have  attained  a  proper  degree  of  hardnefs 
and  drynefs  before  they  are  coated,  for  if  it  is  done 
while  they  are  too  moift,  I  conjedure  that  the  too 
great  quantity  of  moifture  which  it  confin’d,  might 
be  of  diflervice.  If  melted  bees-wax  is  found  by 
experience  to  be  any  way  hurtful  by  too  great  heat, 
then  melted  tallow  may  be  ufed  in  its  ftead,  to 
which  Lknow  no  objedion,  but  that  it  might  pol- 
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fibly  melt  In  fome  very  hot  climates  if  not  kept  in 
a  cool  place.  But  as  melted  tallow  juft  ftiffens  at 
97,  or  with  the  blood  heat,  and  is  not  melted  till 
the  heat  is  rais’d  to  no,  I  think  it  the  beft  mate¬ 
rial,  at  leaft  for  fmall  and  tender  feed,  and  it  may 
be  made  to  bear  a  greater  heat  without  running 
by  fprinkling  powder’d  chalk  over  the  feed  while  it 
is  yet  fluid  on  them  *,  and  fo  may  other  mixtures 
of  oil  and  tallow  which  would  otherwife  run  with 
lower  degrees  of  heat. 

The  very  fmall  feeds,  which  have  thin  and  ten¬ 
der  coats,  may  be  preferved  by  kneading  up  a 
quantity  of  them  into  fmall  pellets  with  clay,  and 
when  the  pellets  are  compleatly  dry,  coating  each 
of  them  in  the  fame  manner  as  you  did  the  hazel¬ 
nut  }  or  if  they  are  feeds  whofe  berries  are  pulpy, 
they  may  be  managed  as  I  mentioned  in  the  cafe 
of  the  mulberries,  ftrft  forming  them  into  fmall 
cakes  or  pellets,  and  then  coating  them  with  bees¬ 
wax  or  tallow.  v 

If  it  fhould  be  found  expedient,  to  coat  any  par¬ 
ticular  kind  of  feed,  with  a  material  which  keeps 
fluid  at  any  of  the  intermediate  degrees  between 
97,  which  is  that  which  keeps  tallow  fluid,  and 
342,  which  is  that  of  bees- wax,  then  a  mixture 
of  bees- wax  and  tallow  in  various  proportions,  will 
produce  fuch  materials  :  thus  upon  trial,  I  find, 
that  equal  weights  of  tallow  and  bees- wax  compofe 
a  fubftance  which  melts  about  deg.  140,  and  con¬ 
tinues  fluid  to  about  130  ;  and  thus,  by  ftiil  mix¬ 
ing  a  greater  proportion  of  tallow  with  the  bees¬ 
wax,  the  degree  of  heat  necefiary  to  keep  the  mix¬ 
ture  fluid,  will  ftiil  grow  lower,  till  at  lad  it  ar¬ 
rives  to  97,  the  loweft  heat  in  which  tallow  con¬ 
tinues  fluid. 

Tai¬ 
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Tallow  mix’d  in  different  proportions  with  any 
of  the  more  fluid  and  lead  tenacious  oils,  will  con- 
ftitute mixtures,  which  will  ftill  keep  fluid,  with  lower 
degrees  of  heat  even  down  to  43,  the  degree  at  which 
oil  olive  lofes  its  fluidity.  1  mention  this  not  as  pro¬ 
perly  pertinent  to  theprefent  fubjedt,  (where  a  degree 
of  heat,  much  below  that  of  melted  tallow,  cannot 
conveniently  be  ufed  in  the  hotter  climates)  but  be- 
caufel  think, on  this  principle,  there  may  be  conftrudt- 
ed  very  convenient  and  cheap  thermometers  for  com¬ 
mon  ufe  in  hot-houfes,  which  fhall  only  confift  of 
fmall  glafs  vials,  containing  different  proportions  of 
tallow,  and  iuch  oil  as  I  have  mentioned  ;  for 
when  the  degrees  of  heat,  at  which  the  different 
mixtures  continue  folid  or  fluid,  trarffparent  or  o- 
paque,  are  fix’d  by  experiment,  then  each  vial  may 
be  made  a  diftindt  thermometer,  which  will  regu¬ 
late  the  degree  of  heat  that  is  known  to  be  moft  a- 
greeable  to  different  plants  in  every  different  part  of 
the  hot-houfe.  But  to  return  to  the  fubjedt  of  this 
effay,  tho5  plants  may  have  their  vegetative  princi¬ 
ple  preferved  in  the  manner  which  I  have  defcribed, 
yet  there  is  one  thing  ftill  to  be  obferv’d,  and  this 
is,  that  in  any  cafe  where  the  feed  itfelf  is  fmear’d 
with  tallow  or  wax,  it  is  neceffary  before  it  is  Town 
to  clear  it  away  ;  for  Romeur  obferves,  that  eggs 
which  were  varnifhed  over,  would  not  produce 
chickens,  unlefs  the  varnifh  was  fcraped  off,  nor 
even  then,  till  new  pores  were  opened  by  fuch  fcrap- 
ing,  to  fupply  the  place  of  thofe  which  had  been 
filled  by  the  varnifh ;  and,  by  a  parity  of  reafon,  it 
feems  neceffary,  to  free  the  feeds  of  plants  from 
every  thing  that  might  flop  their  pores  :  and  to  do 
this,  no  more  is  neceffary  than  to  fcrape  the  larger 
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feed  with  a  knife,  and  the  fmaller  kind  may  be  rubbed 
in  a  bag  with  foap-water  and  a  little  fine  fand  in  fuch 
a  degree  as  their  texture  will  bear,  till  the  wax  or 
tallow  is  cleared  away,  and  free  accefs  given  to  air 
and  moiflure,  which,  with  the  addition  of  heat,  are 
the  great  imfruments  of  vegetation  :  and  here  there 
occurs  to  my  memory,  a  method  propofed  lately  by 
Linnaeus,  for  preferving  feeds  in  a  vegetating  ftate, 
by  keeping  them  very  cool  by  the  means  of  fome 
particular  kinds  of  fait.  Could  he  indeed  have  kept 
them  cool  by  this  method,  the  thing  had  been  ef¬ 
fected,  but  he  feemed  to  me  to  proceed  intirely 
upon  theory,  without  experience  for  falts  do  not 
produce  cold  but  in  the  a£t  of  folution  ;  and  I  have 
not  found,  that  any  dry  fait,  which  has  flood  fo 
long  in  the  air  as  to  acquire  its  temperature  of  heat, 
wiil  in  the  leaft  degree  fink  the  thermometer  which 
ftands  in  the  fame  air.  This  made  me  fufpeft  Lin¬ 
naeus’s  method  when  it  was  firft  mentioned  ;  and 
what  I  have  fince  try’d  on  falts,  (Lengthens  my  fuf- 
picion.  And  here  let  me  mention,  that  though  arti¬ 
ficial  fires  will  indeed  heat  air  in  the  coldeft  cli¬ 
mates  ;  yet,  to  cool  fufficient  quantities  of  air  for 
refpiration  in  hot  climates,  there  feems  but  one  me¬ 
thod  probable,  which  is  to  make  the  air  defeend 
flopingly  in  pipes  or  channels,  cut  thro’  the  bodies 
of  hills,  and  thus  convey  it  into  houfes  fituated  on 
the  fides,  or  at  the  foot  of  fuch  hills.  Air  by  fuch  a 
paffage,  might  acquire  a  more  temperate  degree ; 
and  as  it  became  cooler,  would,  I  believe,  fufficiently 
defeend  by  its  own  weight,  or  might  atleaft  be  drawn 
through  in  fufficient  quantities  by  a  ventilator ;  a 
thing,  which,  could  it  be  eafily  perform’d,  would 
be  a  moft  comfortable  circumftance  in  many  of  our 
aotter  colonies  of  America. 

If 
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If  what  I  have  delivered  on  the  fubjedt  with 
which  I  fet  out,  fhould  anfwer  my  expectation,  and 
produce  an  eafy  and  effedtua!  method  of  preserving 
ieed  in  a  vegetative  ftate  for  a  length  of  time,  fuffi- 
cient  to  tranfport  them  from  the  Eaft- Indies,  to 
any  part  of  America,  then,  as  we  have  polleffions 
t  .ere,  which  take  in  all  the  different  climates  of 
the  Eaft,  it  is  very  probable,  that  many  of  its  pro- 
duAions  may  be  rais’d  in  our  own  colonies  or 
iflands  •,  inch  as  teas,  fpices,  and  many  other  valu¬ 
able  commodities ;  nor  do  I  fuppofe,  that  thofe 
fkilled  in  thefe  matters,  will  think  that  the  raifing 
fuch  commodities  in  the  colonies  would  hurt  the 
revenues  of  the  crown,  but  rather  be  an  advantage, 
as  duties  might  be  rais’d  higher  in  proportion,  as 
the  diftance,  and  confequently  the  expence  of  im¬ 
portation,  lefiened. 


Such  a  happy  event  as  this,  would  open  an  eafy 
commerce  between  Great-Britain  and  America,  in 
commodities  which  are  now  procured  at  the  expence 
of  long  voyages  and  dangers.  The  bretheren  of 
each  country  would  then  reap  the  advantages  of 
their  fituation,  and  a  Minifter,  whofe  councils  have 
fo  well  defended  the  property  of  the  weftern  world 
in  a  glorious  war,  would  feel  the  pleafing  fenfation 
of  having  fecured,  and  therefore  promoted,  the 
ARTS  of  PEACE, 


FINIS . 
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